Abstract: A power system is subjected to numerous interruptions such as stresses, extension, and aging of system components, which degrade the power system and add harmonic properties to the system which eventually compromise the reliability and stability of the power system. The degradation is primarily of unmonitored changes which have been added to the system. Evaluation of these changes in the system helps in resolving load imbalances which lead to high current unbalances. High current unbalance is a measure of the health of a wye distribution system. Electric load monitoring generates important data that can help to unravel the mystery behind premise usage characteristics in commercial and industrial facilities. The high unbalanced phases in the institution distribution system, has resulted in high values of neutral currents in the system. The average value of neutral current within each cluster is very high. Increase in neutral currents leads to increase in I 2 R losses, and a decrease in the transformer efficiency. Unbalanced phases can lead intermittent failure of breakers and to fire outbreaks. .Percentage current Unbalance in each cluster has highly exceeded 10% of acceptable limit. Some loads need to be powered from appropriate phase to ensure balancing.
Introduction
A power system is subjected to numerous interruptions such as stresses, extension, and aging of system components, which degrade the power system and add harmonic properties [1] , [2] to the system which eventually compromise the reliability and stability of the power system. The degradation is primarily of unmonitored changes which have been added to the system. Evaluation of these changes in the system helps in resolving load imbalances which lead to high current unbalances. High current unbalance is a measure of the poor health of a three phase four wire distribution system. Electric load monitoring generates important data that can help to unravel the mystery behind premise usage characteristics in commercial and industrial facilities. Monitoring and evaluation is the systematic collection and analysis of information as a projected plan progresses or continues. Monitoring is very paramount in modern engineering system parameter which can be under study. Load monitoring is the collection of quality and harmonics data of a power system. Load monitoring service ensures that a facility power system is meeting the electrical demand of the electrical equipment and component feeding off from the power system. The Electricity supply and distribution (Technical and Operational) Rules of Ghana, LI (1816) of 2005, Rule 13 [3] , recommends guidelines for customers of the Electricity supply and distribution companies in Ghana to ensure first and foremost that the customers electrical installation is safe for the supply of electricity . It includes among others under Quality of Supply of Electricity, harmonics control, negative sequence voltage, load balance and voltage fluctuations. These rules and guidelines make it convenient for the companies saddled with the responsibility of maintaining and operating the electricity generation and distribution system to keep their systems running smoothly, and at an economical price.
Kumasi Polytechnic is a modern technical institution located at the heart of the Garden City of West Africa, Kumasi the capital city of the Ashanti region of Ghana. The Polytechnic is currently organized into 6 Faculties, 2 institutes and 1 graduate school. The school can boast of well-equipped computer laboratories and other laboratories such as the CNC Lab, Industrial Electronics Lab, Mechatronics, Motor control and Power distribution Labs, Creative Arts and Textile Labs among others. These types of modern laboratories, demands high quality power. At the beginning of the 2014/15 academic year the total number of students enrolled stood at 9214, with 6222 being male and 2992 female. The Polytechnic is supplied with electricity from the Electricity Company of Ghana (ECG). The electrical power system of Kumasi Polytechnic has two (2) substations of capacities 315 KVA and 500KVA which distribute power to all parts of the school. The 500KVA also provides supply to some portions of the surrounding community outside the school. The continuous addition of electrical equipment as a result of the continuing expansion of the facilities on the campus results in the increase of the load on the power system. It is therefore necessary and important to monitor the complex experiences which the power system of the institution might be experiencing, and adopt appropriate measures to ensure a continuous and stable power supply system.
Objective of Study
The main objective is to measure and analyse the various parameters that provides an indication of the "health status" of the electrical distribution system of the Polytechnic. The specific objectives are; 1) To know the load existing on the two substations at the Polytechnic. 2) To determine the current load demand and to compare with the two existing transformers ratings.
Relevance of the Study
Changes in loads on power systems occur over time with increase in infrastructural development and can result in the gradual overloading of the system. Adding on of new equipment, increasing output or component changes can all have an effect on the load demands of a power system. Unmonitored these changes can cause the gradual degradation of the power system. The data was collected during the mid-day, determined to be the peak period. The distribution side to the surrounding communities was not considered in this research.
Load monitoring on an electrical distribution system is carried out to establish the consumption rate and efficiency of the distribution system. The power factor (Cos Φ), real power (KW), apparent power (KVAr), current (I), voltage (V) and harmonic distortion which contribute to power dissipation are all leading factors of higher power consumption rate.
There are several ways in which load can be monitored in a facility. The multi-meter is one of the most widely used instruments for measuring electrical parameters in industry [6] . The clamp-on multi-meter measures current and Probes measure voltage. Having a hinged "clamp" jaw integrated into an electrical meter allows users to simply clamp around wire, cables and other conductors at any point in the electrical system and measure its current, without disconnecting it form the source. The main principle of a clamp-on multi-meter is based on Faraday's law of electromagnetic induction.
The other medium in power disaggregation includes Intrusive Load Monitoring (ILM) and Non-intrusive Load Monitoring (NILM). The NILM approach is a process for detecting changes in the voltage and current existing in a house or facility and deducing appliance consumption in the facilities. Different approaches for NILM systems have been developed over the past few decades. Electric meters with NILM technology are used by utility companies to survey the specific uses of electric power in different homes. It is considered to be one of the low cost alternatives to attach to a premise or to an appliance, although it does present some level of privacy concerns [9] .
The ILM approach requires more than one sensing meter to do the monitoring although the intrusive load monitoring method is more accurate in measuring energy consumption. This makes it more suitable for appliance load monitoring (ALM). The implementation of this ILM was based on development of the NALM. A number of initial tests were carried out on a facility loads to compare the NALM to traditional load monitoring techniques employed by electric companies [8] . Energy consumers have a wide variety of considerations and concerns where energy usage is involved. [3] This is largely due to the diversity of load types and requirements, energy consumption schedules, and the facility's level of toleration for a less-than-ideal energy source. In general, there are four basic categories of consumers: domestic, commercial, industrial, and governmental institutions. While each has a different objective for energy consumption and different expectations from its energy provider, many shared aims exist. Energy cost and the reliability of the electrical system are major concerns for most energy consumers. Different rate structures exist, depending on the category of consumer. Basic domestic consumers generally incur a flat or tiered billing structure rate that corresponds to their energy usage. More complex loads, such as industrial and commercial consumers, incur more complex rate structures that typically include some variation of power demand and energy usage. Clearly, power monitoring systems become more beneficial for heavier consumers.
Monitoring systems are also very useful for consumers that have a low tolerance for electrical perturbations, such as semiconductor fabrication or pharmaceutical industries. In these cases, the consumer's need for a reliable power source may outweigh their energy cost considerations because of the expenses associated with equipment downtime (e.g., loss of product, equipment, etc.). For this category of consumer, monitoring systems are used to quickly identify and resolve problems occurring on their electrical system.
Because power monitoring systems are "permanently installed," they operate on a continuity basis. Continuous logging of energy-related data provides information on the operational characteristics of an electrical system. Because the quality of energy supplied to a facility can adversely affect its operation, often times leading to loss or degradation of equipment, product, revenue, and reputation, plant managers must weigh the advantages of implementing a power monitoring program.
These information include; Where it's being consumed, When it's is being consumed, How is being consumed, what loads are consuming the energy? The information obtained helps in decision making leading to reduction in the energy delivered to and consumed by the electrical system.
The Importance of Load Monitoring and Evaluation
The longer the power system is going unmonitored the greater the potential exists for it to be subjected to degradation associated with higher harmonic. Load monitoring provides a better voltage quality as indicated on transformers for protection performance. Enhancing system reliability and power quality is also better advantage for monitoring loads. Monitoring pose immediate verification of power system changes and solutions by reliable data collected. In addition to its advantages, the enhancing of online predictive maintenance is a plus and helps in decision on load balancing. In load monitoring making projection for injection and upgrading is good and helps in lowering of cost. Total percentage load on transformer = 52.34 % Similarly for 315KVA transformer, and using clusters (E, F, and G) in Table 1 Table 1 Average power monitored for the three days = Average total current recorded Cluster A, Maximum power = as indicated in Table 5 .0
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The total average KVA for the 500KVA Transformer, from Table 5 .0 (Clusters A, B, C, D, H) is 278.8 KVA and for 315KVA Clusters (E, F, G) it also recorded 191.3KVA.
Total Capacity power plant of the institution and its immediate community = 815KVA made up of;  500KVA  315KVA
Computing for the 500KVA transformer, the % of the existing load over installed capacity
Computing for the 315KVA transformer, the % of the existing load over the installed capacity
Discussions
Observation and comments are made under the following three main areas.  Transformer  The Distribution System  Safety Transformer A transformer is a very paramount component in power distribution system. For continuous reliable power, proper safety measures should be put in place to ensure safety of the environment. Copper losses (winding resistance), Core or Iron losses and Leakage flux or mechanical losses. The total imbalance in the system is alarming and require immediate rectification. Computer loads create high harmonic distortion. In an institution with a lot of computers and printers being used in all offices and laboratories, the r.m.s neutral current can exceed the r.m.s phase current due to the presence of zero sequence harmonic [1] .
The Distribution System
The results in Table 1 .0. 2.0 and 3.0 indicated that one of the phases in cluster E, the Blue phase is damaged and required prompt attention.
Safety
The total loads connected on transformer (A) 500KVA and (B) 315KVA is in good condition. However Unbalanced Phases with vast differences in phase currents if not checked can lead to fire outbreak.
Recommendations
After going through the exercise, the following recommendations are suggested: Measures need to be put in place to reduce the high percentage current unbalance and its associated high neutral current. Elimination of shared neutrals in branch circuits wherever possible.
Size of neutral wire in three phase wye panel, can be increased so it won't over heat, due to excess neutral current. There should be proper isolation between clusters to prevent faulty clusters from affecting the overall system.
The Earthing system in the institution must be adequately assessed, to determine its effectiveness, since it has a major influence on the energy consumption.
Proper testing and communication with the utility company would help locate and resolve most of the problems.
Conclusion
The high unbalanced phases in the system, has resulted in high values of neutral currents in system. The average value of neutral current within each cluster is very high. Increase in neutral currents leads to increase in I 2 R losses, and a decrease in the transformer efficiency. Current unbalance can be caused by large and or unequal distribution of single-phase load, phase to phase loads and unbalanced three phase loads. Unbalanced phases can lead to intermittent failure of breakers and fire outbreaks. Percentage current Unbalance in each cluster has highly exceeded 10% of acceptable limit. Percentage Current unbalance of 100% is recorded for cluster E. Current unbalance produces heat in motor windings that degrades motor insulation causing cumulative and permanent damage to the motor. Restoring the damaged phase on cluster E will greatly reduce the high percentage current Unbalance. Unresolved damaged phase in cluster E, can lead to unnecessary overloading on the system leading to fire outbreak and phase sequence fault. Total percentage load on the 500KVA transformer is in the range of 52% to 58.5%, and that for the 315 KVA transformer 60% to 62%.
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